Abstract. This study investigates the relative efficiency of the 28 EU countries when transforming employment in four different sectors into socioeconomic cohesion. It evaluates the cohesive effects from modernization processes into a service and knowledge-based economy basing on the most recent data (generally describing the 2015 year). Results for the economies are derived from the usage of DEA method assuming non-radial transformations in an input-oriented model (CCR-NR). Socioeconomic cohesion is researched in its two dimensions: wealth distribution and social networks. Thus, a classical area of research on efficiency with productive results is browsed into a social field. It is of special importance in the post-crisis period when economic divergence, growing social tensions as well as strong diversification in public social support within the EU countries is observed. The main findings support the view that modern changes in employment structures are favourable for socioeconomic cohesion, as the highest efficiency is typical for knowledge-intensive services and consecutively for less knowledge-intensive services. The poorest results are gained in low and mediumlow technology manufacturing and just a little better -in high and medium-high technology manufacturing. The study provides some arguments into the discussion about de-and reindustrialization. We have found that the EU policy enhancing cohesiveness should mainly support the processes of KIS development as well as human capital creation and its economic engagement.
Traditionally, structural features of an economy are considered in terms of its results concerning unemployment and earnings as well as for productivity and convergence (e.g., De Serres et al., 2002; Diewert, 2015; Maudos et al., 2000; Margaritis et al., 2007) . The role of each sector is evaluated by its influence on such economic phenomena and thus optimal kind of specialization is searched for (e.g., McCann and Ortega-Argilés, 2011) . Despite that effort, comparatively little attention has been paid to exploring the effects of employment structures on socioeconomic cohesion and its different dimensions. Some exceptions are constituted by the studies in a stream derived from Kuznets' work (1966) on structural implications for inequality (e.g., Paunov, 2013; Loayza & Raddatz, 2006; Ghani & Kharas, 2010) . However, there is a serious gap in the analysis of implications of the sectoral distribution of employment for compound dimensions of socioeconomic cohesion. Some studies (e.g., Kaasa, 2016; Hoyman et al., 2016) adopt an inverse approach as the growing interest is being paid to the influence of social capital and social networks on different aspects of development.
This study contributes to the literature by examining the efficiency of sectoral employment in achieving socioeconomic cohesion. Cohesion is understood here as a multidimensional phenomenon that constitutes a desirable goal of socioeconomic processes. It is analysed considering its two aspects that are directly connected with an employment issue: wealth distribution and social networks. It is in line with the literature about social cohesion where distributive (economic, negative) and relational (structural, positive) dimensions are often specified (e.g., Loktieva, 2016; Kosiel, 2012; Andrews, 2014) . This article offers a preliminary evaluation of the relationship between structural modernization and two-dimensional cohesion reflected by income equality and satisfaction with personal relationships. Thus, the novelty of research is to extend a traditional approach to effects of structural changes for a labour market, productivity and economic growth to a new field of social relationships with economic background. This approach is focused on integrated socioeconomic development that goes out of strictly economic limitations and goals specified in terms of production level. As problems of modern advanced economies are usually attributed to the materialization of developmental goals there is an urgent need to go beyond such an attitude.
The aim of the current study is to assess the cohesive effects of employment in different economic sectors. We are also going to fulfil the task of identifying sectors that are the most favourable for socioeconomic cohesion. An attempt to evaluate the processes of modernization is taken as well. Findings may thus constitute a base for structural (industrial) policy consistent with the main strategic goals of the European Union.
The research is done considering the 28 EU countries. A relative efficiency of each country performance when transforming employment into socioeconomic cohesion is compared by means of nonparametric DEA method in a form of CCR-NR input-oriented model. Data are extracted from the Eurostat database and present the most actual statistics available at the time of this study preparation. Generally, we describe the 2015 year, however, the subjective dimension of cohesion covers the 2013 year as research about this aspect of well-being in the EU have not been repeated as for now. Even though the detailed statistics differ in time, both sectoral changes, as well as social ones, are rather long-term phenomena and one can expect only minor changes every year. Thus, the analysis presents a current situation in the EU countries considering its structural features in terms of employment, distribution and social relationships.
Main restrictions of the research are connected with an aggregated level of the analysis. Firstly, crosscountry comparisons within the EU do not allow catching interregional or local differences in both: level of modernization and socioeconomic cohesion. On the other hand, the conclusions are limited to the European environment alone. Nevertheless, the EU countries' group is homogenous enough to search for benchmarks and formulate indices for socioeconomic policy. Secondly, modernization processes are specified in the research by four-sectoral employment structure, while much more detailed activity disaggregation is to be used to find fields of optimal specialization. However, we go beyond the classical three-sectoral theory and take into account the ongoing processes of tertiarisation and increasing knowledge-intensity. Thirdly, socioeconomic cohesion is described by two dimensions only, although it is a much more compound phenomenon. We have focused our attention on the dimensions that mix economic and social issues as the ones directly connected with employment.
These restrictions are connected with the availability of comparable statistical data and the DEA method limitations in terms of proportion between a number of variables and objects used for comparisons. However, the research allows formulating some preliminary conclusions about the employment in different sectors and its cohesive results. These conclusions can become the starting point for more detailed analyses developed in three directions mentioned above.
This article is organised as follows. Section 1 presents the theoretical background behind modernization issues, while Section 2 discusses the concept of socioeconomic cohesion. Section 3 introduces the data and presents the research method. Section 4 discusses the results and Section 5 concludes.
LITERATURE REVIEW

Modernization as a field of academic debate
Modernization is a concept adopted in many scientific disciplines and generally is understood as a process of continuous improvement, updating and upgrading (Woźniak, 2012a, p. 73-75 ). An essence of modernization may be described as a change that improves the efficiency of actions and delivers benefits for society (Kleer, 2012, p. 111) .
Modernization may be analysed concerning changes in employment structures. One from many dimensions describing employment structures is constituted by sectoral or branch relations. In such a way modernization is characterized by the development of industries found as sectoral poles (Perroux, 1955) , which dynamically gain shares in the economy.
A modern phase of structural changes in developed countries is featured by both service-based and knowledge-based model. It can be described not only by deindustrialisation, tertiarisation, and servitisation of the economy (see e.g. De Backer et al., 2015) but also by quaternalisation processes (Peneder et al., 2001) . A special characteristic of the model is high dynamics of employment, production as well as productivity of branches that engage human capital, use modern technologies (mainly information and communication technologies -ICT), participate in innovation networks and invest in such non-material resources. Structural modernization may thus be understood as the development of high-tech and knowledge-intensive branches.
This pattern of changes has been observed in the EU as employment in services, mainly in knowledgeintensive services (KIS) systematically increases its shares. Even the last economic crisis did not stop the process. As in 2008 year 37% of the employed were engaged in KIS, their share was 39,9% in 2015 year. It was connected mainly with a decrease of employment share in low and medium-low technology manufacturing (11,2% in 2008 year and 9,7% in 2015 year) (Eurostat, http) .
Discussions about structural changes and modernization often centre on specialization. Academic debates are held concerning optimal level of specialization versus diversification and scientists try to identify the most favourable fields to specialize in. Within such a debate a concept of smart specialization has appeared. As McCann and Ortega-Argilés (2011) pointed out it originated in the attempts to identify reasons for the productivity gap between the US and Europe. The researchers referred to differences in industrial structure, which in the EU is characterised by more traditional, middle and low-tech sectors. Their findings suggest that the productivity gap is a result of the slower emergence of the knowledge-based economy in Europe (McCann & Ortega-Argilés, 2011, p. 5-6) . The discussion about optimal specialization leads to assessments made on the influence of specialization on economic development. In such a context research done by Kemeny and Storper (2014) reveals that growing absolute specialization is positively linked to wages, which they take as an approximation of labour productivity. However, they suggest that the important issue is connected rather with "what" to specialize in (Kemeny and Storper, 2014, p. 13) . In line with such findings is research conducted by Wolman, Stokan, and Wial (2015) who claim that strong complementarity between manufacturing and advanced services makes it an unlikely path to success to focus on advanced services, health care, or higher education jobs in the absence of manufacturing (Wolman et al., 2015a, p. 110) . A similar view is presented by Antonelli and Fassio (2016) whose analysis confirms that in advanced economies the specialization in knowledge-based activities (namely: knowledge-intensive business services -KIBSs and knowledge-intensive manufacturing -KIM) substituted for the previous specialization in mass manufacturing activities supporting the increase of total factor productivity. They stress the complementarity between the KIBSs and a thinner but highly skilled KIM industry which is necessary for the knowledge generation mechanisms based on user-producer interactions at work (Antonelli & Fassio, 2016, p. 3, 5, 13) .
Traditionally structuralists conduct research about the influence of structural changes on employment level, deal with problems of unemployment and sometimes are interested in earnings. Such group of view is represented by De Serres, Scarpetta and De la Maisonneuve (2002) , who connect the trend decline in the aggregate wage share observed in Europe and the USA with changes in the sectoral composition of the economy (De Serres et al., 2002, p. 2) . Wolman, Wial, and Hill (2015) find that deindustrialization has serious negative consequences for employment and earnings (Wolman et al., 2015b, p. 99, 101) . Wolman, Stokan, and Wial (2015) indicate that declines in manufacturing resulted in a movement of jobs from relatively highwage to relatively low-wage industries and thus a decline in earnings per jobs (Wolman et al., 2015a, p. 102) . On the other hand, Drucker's findings of the relationship between regional industrial structure and employment change suggest that less competitive industrial structures at the regional scale are negatively associated with employment change and greater regional structural concentration in the manufacturing sector substantially increases the expected job loss (Drucker, 2014, p. 17) . As there is a common agreement about the importance to study relations between deindustrialisation and labour market, an interesting point was made by Lechevalier. He claims that these kinds of studies cannot be restricted to changes in the employment structure but have to also include the analysis of various indicators of job ''quality'' (e.g. wage inequalities), which have been relatively neglected by the literature or studied partially and separately (Lechevalier, 2015, p. 405) . This attitude concerns not only the strictly economic, countable dimension of structural modernization which is predominant in the academic debate but pays attention to a broader vision of a man as a member of society that forms internal interdependencies and mutual relations.
To some extent, this gap is fulfiled by studies about structural implications for inequality. Paunov takes such approach and points out that economic shift towards modern sectors may cause temporary increases in inequality. She concludes that a condition to minimise inequality is knowledge spillovers among sectors (Paunov, 2013, p. 7-28) . Influence of sectoral decomposition of growth on poverty was the issue researched by Loayza and Raddatz (2006) , who stress an alleviating role of labour-intensive sectors, such as agriculture, construction, and industry. On the other hand, Ghani and Kharas (2010) claim that for developing countries growth in the service sector is more closely correlated with poverty reduction than is growth in agriculture (Ghani & Kharas 2010, p. 2-4) . The search for sectors with positive distributional and social outcomes is, however, relatively rare in academic literature. It is thus an important way of thinking that we develop further within the study.
In parallel to problems of employment and earnings, academic debate is strongly focused on the contributions of structural changes to productivity growth and convergence. Concerning productivity Diewert (2015) provides some decompositions of labour productivity growth and total factor productivity (TFP) growth into sectoral effects. He finds that the productivity growth rate depends on the sectoral productivity growth rates, real price changes and changes in sectoral labour input shares (Diewert, 2015, p. 367) . Within the convergence stream, O'Leary finds that structural change between agriculture, industry, and services had a convergent effect between EU regions. While increasing the degree of sectoral disaggregation, the findings suggest that agriculture is a major source of the observed convergent effect (O'Leary, 2006, p. 1). In another study, O'Leary and Webber also conclude about the importance of structural change for growth and convergence in EU regions (O'Leary and Webber, 2015, p. 1). Such view is also supported by Maudos, Pastor, and Serrano (2000) , who prove that structural changes are more important for regional convergence in Spain than intra-sectoral efficiency changes. While comparing the efficiency of different sectors, they find the lowest in agriculture and energy and the highest and similar in manufacturing, services, and construction (Maudos et al., 2000) . Supporting this view are also research conducted by Sassi (2011) who suggests that the shift effect dominates aggregate productivity growth in European regional convergence (Sassi, 2011, p. 112) . On contrary, Badunenko and Romero-Ávila (2015) claim that more important for aggregate productivity growth are sectoral efficiency changes (especially in agriculture and manufacturing) than structural shifts (Badunenko and Romero-Ávila, 2015) . Moreover, the analysis conducted by Kucera and Roncolato (2012) shows that for an economic growth within-sector effects are more important than employment reallocation effects (Kucera and Roncolato 2012, p. 4-9) . Margaritis, Färe, and Grosskopf (2007) also find that the contributions of sectoral to aggregate productivity growth for all OECD countries is predominantly driven by within sector effects with very little contribution emerging from sectoral shifts. For most OECD countries the major contributors to aggregate productivity growth are the high-tech manufacturing and tertiary sectors (Margaritis et al., 2007, p. 103) . Generally, at the aggregate level, most of the authors find that contribution of services to total growth is higher than industry's contribution (see e.g. Ghani et al., 2012, p. 1) . Thus, the convergence debate also focuses on the search for the optimal sectoral relations pointing out its effects in aggregate production level. Social results of economic structures are somehow left out of the discussion. We thus find it as an important challenge to pay attention to this neglected area of research.
Concept of socioeconomic cohesion
A term socioeconomic cohesion is often perceived as having strong policy roots, practical implications and thus is ambiguously or even ill-defined as a scientific concept and an analytical construct to explain social, political and economic changes (Hulse & Stone, 2007, p. 109; Dekker & Bolt, 2005 , p. 2448 . Hence, it is a scientific necessity to discuss its understanding and decide about operationalization.
Considering its etymology, cohesion means a similarity of features of objects under comparisons, similarity of processes and integration of the objects by creating some ties (Woźniak, 2012b, p. 13) . It can be defined as a feature of a group in which elements are strongly integrated and understood as some kind of unity in opposition to disintegration and division (Wojnar, 2011, p. 69) .
Social cohesion is shaped as a result of ties between an individual and society (Wojnar, 2011, p. 69 ) and is frequently seen as the equivalent of social networks, although it is much more compound phenomenon (Dekker & Bolt, 2005 , p. 2448 . The concept of social cohesion is deployed as means for understanding the capacity of a community to reproduce itself in the long run and societies are cohesive when aggregate-level conditions are producing positive membership attitudes and behaviors (Andrews, 2014, p. 706) .
The concept of social cohesion has a strong theoretical base. Andrews (2014) mentions the social disorganization theory by Shaw and McKay, the theory of distributive justice by Rawls and the theory of democratic public administration by Fredrickson (Andrews, 2014, p. 707) . Most authors (e.g. Hulse & Stone, 2007, p. 109 ) cite Durkheim's studies formed at the end of the 19th century. Wojnar (2011, p. 69-71) specifies even five groups of definitions of cohesion, all having the strong theoretical background.
In a political context, Hulse and Stone (2007) emphasize differences between countries with different institutional settings in understanding a social cohesion concept. In liberal welfare countries, social cohesion refers to the social relations, networks, and associations and incorporates the idea of social capital derived from Putnam's work. In Europe, social cohesion is referred to the reduction of differences, cleavages, and inequalities and is close to the ideas associated with social exclusion. There is also a third dimension, in which social cohesion refers to the norms underlying the ties that bind people together (Hulse & Stone, 2007, pp. 119, 123-124) .
We understood the concept of social cohesion as a developmental goal and final effect of social pursuits. In fact, in the EU it is a key policy aim, both in terms of enhancing the equity and in terms of the harmoniousness of the relationships between different social groups (Andrews, 2014, p. 705) . It is reflected in many fundamental EU legal acts and strategic documents such as "Europe 2020" and assumes its fundaments in inclusive growth and employment. Importance of the cohesion concept seems to be induced by the general pursuit of every individual to live in a friendly social environment without distracting tensions between individuals and groups. Such tensions often occur in periods of economic downturns having some material stems and without appropriate state interventions may bring conflicts and aggression. Meanwhile, since the appearance of the first results of the financial crisis in 2008 year the public support in the EU were limited reflecting a crisis of the welfare state. Diversification processes within the EU have been observed in both the economic as well as the social sphere (see e.g. Kohl, 2015; Mucha-Leszko, 2016) . Moreover, migration problems have caused that the social tensions are more flagrant and the situation proves timeliness of the cohesion issue.
Cohesion as a multidimensional concept is analysed concerning different aspects of social life. Kearns and Forrest (2000) distinguish five key aspects of social cohesion such as: common values and civic culture; social order and social control; social solidarity and reductions in wealth disparities; social networks and social capital; place attachment and identity. It is a common attitude of researchers to focus on some of the listed dimensions (e.g. Andrews, 2014; Dekker and Bolt, 2005) and it is adopted in the study as well by paying a special attention to the lack of wealth disparities and satisfying social networks as features of cohesive society. Both dimensions are shaped during employment, where one can improve their material status as well as interact with other people.
Cohesion may be as well described on two axes presented by Berger-Schmitt: one that eliminates differences, second that strengthens and improves relations in society (Kosiel, 2012, p. 30 ) also known as distributive (economic) and relational (structural) dimensions (Loktieva, 2016, p. 148-150) . The first one can be understood as a negative approach, while the second as a positive one. This kind of differentiation may be a useful point to fulfil a present analysis.
Moreover, social cohesion is described in both objective and subjective terms (Andrews, 2014, p. 707) . A system of objective indicators proposed in Laeken covers results of processes aimed at achieving cohesion in such fields as incomes, labour market, education and health (Kosiel, 2012, p. 27, 32-33) . On the other hand, subjective indicators describe positive social attitudes and perceptions attributed to a cohesive society. In the paper we focus not only on an objective and negative (based on identifying differences) way to assess a macroeconomic level of cohesion, which is characteristic of the Laeken approach, but we complement it by subjective assessment of social integration.
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Modernization of employment structures enhancing socioeconomic cohesion in the European Union countries
Drawing from the most of these views we operationalize the idea of social cohesion as one that covers at least two essential aspects:
-equality in wealth distribution, which can be perceived as an objective feature of society, however, supported by the shared norms and values of solidarity and general pursuit to eliminate differences; -positively perceived social relationships, networks, ties and interactions within communities as subjective ones bringing satisfaction and fulfilment.
The first one is usually assessed by comparisons of such indicators as Gini coefficient or income quintile share ratio as well as a share of the population at risk of poverty, material deprivation or unemployment. The social relationships' aspect may be evaluated by objective features of society like civic participation, non-for-profit actions or subjective assessment of trust and personal ties.
Empirically observed changes in social cohesion in the EU suggest that in spite of some political efforts the situation has not improved at least since the last crisis occurrence. The level of income inequalities seems to be stable or even grows (Gini's value was 30,9 in 2008 year and 31 in 2015 year; quintile ratio: 5 and 5,2 respectively) such as the poverty and social exclusion risk (23,7% in 2008 and 2015 year) . Moreover, the long-term unemployment rate considerably increased from 2,6% in 2008 year to 4,5% in 2015 year (Eurostat, http) giving a pessimistic prognosis about future social cohesion. The situation justifies the necessity to search for some remedies. As economic activity and employment are the basic ways to increase both welfare as a social status of an individual and build socioeconomic cohesion, in the paper we investigate the most cohesive sectoral reallocation of labour.
METHODOLOGY
This paper uses Data Envelopment Analysis (DEA) as a linear programming method to measure the relative efficiency of the 28 EU countries in transforming employment in different sectors into socioeconomic cohesion. Even though there is a general understanding of the efficiency as the relation of output to input which can be expressed as an output-input ratio (Kaasa, 2016, p. 12) , different approaches are possible considering number and kinds of both inputs and outputs. The DEA method, proposed by Charnes, Cooper, and Rhodes (1978) allows assessing the efficiency of objects (Decision Making UnitsDMUs) when using multiple inputs to get multiple outputs and it does not require to specify functional relations between inputs and outputs. The DEA method may be oriented on inputs or on outputs. The first approach assumes minimizing inputs, while the second assumes maximizing outputs. In some DEA models, it is also possible not to assume any kind of orientation. When adopting input orientation, efficiency scores inform about the percentage of current inputs that should be used by an object to perform efficiently. However, the DEA allows measuring efficiency only in relative terms within a homogenous group of objects. It helps to identify the benchmarks as the best performing units and to compare them to the other units, which gain efficiency scores expressed as a percentage of the benchmarks results. Any change in a group of objects or inputs and outputs influence the results (Guzik, 2009 ).
This study analyses 28 countries that are members of the European Union. Although all of them have some distinct features in terms of geographical and scale conditions, demographics, historical experience or model of socioeconomic policy, concerning their EU memberships and a similar level of general development, they can be perceived as a quite homogenous group. Applying the DEA method allows identifying those EU countries that perform the best (those that are at the best practice production frontier) in terms of social cohesion when employing people in different economic sectors and those that have the most serious cohesive problems.
Classical DEA-CCR model constitutes a starting point to many modifications. Non-radial efficiency model CCR-NR (Thanassoulis & Dyson, 1992; Zhu, 1996) is one of them. In input-oriented version, it allows for different multipliers of each input and thus assumes that not all inputs are characterized by the same efficiency and substitution between them is possible (Guzik, 2009 ). The possibility of substitution between inputs is a special feature of structural changes in an economy experiencing modernization processes and it makes us adopt an input-oriented CCR-NR method of evaluation the cohesive efficiency of employment structures.
To assess how sectoral structure of employment influence socioeconomic cohesion in the EU countries, multiple inputs and outputs in the DEA model are applied. The data were extracted from Eurostat database and describe the most actual indicators available at the moment of writing the study (Eurostat, http) .
Set of inputs reveals differences in the modernization of structures of employment that is generally characterized by tertiarisation and knowledge-intensity (also technological knowledge). Thus, the inputs are specified as employment per 100 inhabitants (this relation is counted to avoid disturbances resulting from the different scale of the economies) in 2015 year in four sectors:
-high and medium-high-technology manufacturing (hm); -low and medium-low-technology manufacturing (lm); -knowledge-intensive services (kis); -less knowledge-intensive services (lkis). This specification allows to catch both processes: development of the service sector and appearance of the knowledge-based economy. Combining these trends results in comparisons of the four sectors. While tertiarisation process means a shift in employment towards both lkis and kis sectors, development of the knowledge-based economy is featured mainly by growing share of kis employment, however, with complementarity to hm. Using DEA model helps us to compare each of these sectors' efficiency in terms of socioeconomic cohesion. Thus, we evaluate cohesive effects of modernization.
Although modernization is a process of changes observed in time we evaluate the most recent situation using data for 2015 year. It describes a current progress of each of the economies in the processes of tertiarisation and knowledge-intensification. In fact, structural changes are long-lasting phenomena and thus choosing the specified year should not influence results much. Moreover, the period since 2008 year was specified by serious disturbances caused by the crisis and in 2015 year the EU economies seemed to reveal the signs of recovery. Outputs in our model reveal different dimensions of socioeconomic cohesion. As mentioned in section 2, two aspects are taken into account that put a strong link between social cohesion and employment: distribution of wealth and social networks and they are represented by:
-income quintile share ratio, that is the ratio of total equivalised disposable income received by the 20% of the population with the highest income (top quintile) to that received by the 20% of the population with the lowest income (lowest quintile) -2015 year (quint); -percentage of the population rating their satisfaction with personal relationships as high -2013 year (sat).
The former field is reflected by an objective indicator, while the latter -in terms of subjective assessment of existing relationships. The indicators represent a pursuit to harmonise relationships between people and to equalize wealth distribution. As outputs in DEA model should increase their value while performing better, inversion of the first indicator was used.
These indicators are characterized by sufficient variation (that is usually specified at 15% level at least) between the 28 EU countries (see Table 1 ). Other potential variables we considered were e.g. in the first dimension: Gini coefficient of equivalised disposable income, percentage of population at risk of poverty or social exclusion, percentage of population at risk (at persistent risk) of poverty (by different poverty threshold: 40%, 50%, 60%, 70% of median or mean equivalised income after social transfers), percentage of population under material deprivation (4 items or more) or long-term unemployment as percentage of active population, and in the second dimension: average rating of trust in others, percentage of population having someone to rely on in case of need. Unfortunately, they (or their modification into stimulants) does not fulfil the variation condition and thus did not reveal a potential to express differences between the EU countries.
Eventually, our model of CCR-NR input-oriented assumes 4 inputs and 2 outputs for 28 countries. This specification is consistent with a rule of a maximal number of variables that is expressed as: 3(Inputs+Outputs)<Objects (Nitkiewicz, 2014, p. 255) . Descriptive statistics for the 6 variables are presented in Table 1 . The four sectors reveal a different scale of employment in the EU countries, ranging from the average of 2,1 employees per 100 inhabitants in hm to 17,5 in kis. Moreover, especially in manufacturing sectors, there are strong differences between the economies. The Czech Republic employs proportionally the numerous group of persons in both kinds of manufacturing sectors. Sweden engages people mainly in kis, while lkis is a sector with relatively the highest proportion of employment in Cyprus. On the other hand, the smallest scale of employment in both kinds of services is observed in Romania, in hm -in Cyprus and in lm -in Luxembourg. Considering cohesive effects, the highest satisfaction from personal relationships characterizes Ireland and the most equal distribution of income specifies Slovakia. The poorest results are found in Bulgaria (in relational aspect) and Romania (in distributional aspect).
EMPIRICAL RESULTS AND DISCUSSION
The DEA application to assess the cohesive efficiency of employment reveals some interesting findings ( Table 2 ). The general level of efficiency of the 28 EU countries appears to be high, as the average is 86%. Nevertheless, the result means that about 14% of employment does not generate cohesive effects. Variation between countries is moderate and suggests that there are no fundamental differences when comparing socioeconomic cohesion induced by employment. However, the promising efficiency scores are influenced by the fact that 12 countries were specified as a benchmark. Unfortunately, a numerous group of efficient objects is indicated as a typical weakness of the DEA method. The efficient ones appear to be: Belgium, Czech Republic, Ireland, Greece, Croatia, Cyprus, Luxembourg, Malta, Poland, Slovenia, Slovakia, and Finland. Many of them belong to the group of post-socialist countries and this kind of historical experience may strongly influence cohesion of society by its both: distributional and relational dimensions. However, between efficient countries, one can find Belgium or Luxemburg as well, what proves that post-socialism is not a key to explain the optimal results. Nevertheless, it shows that a social welfare model and institutional solutions may constitute a crucial factor for the cohesive efficiency of employment.
When analysing non-efficient countries, it is worth to mention relatively favourable results of UK, Netherlands, France, and Austria that gain scores above the average. Efficiency losses in the UK are only at about 8% level, in Netherlands and France at about 9%, and in Austria at about 12%. On the other hand, another 12 countries achieved results below the average and the poorest efficiency is observed in Bulgaria, Estonia, and Germany. In the first, only 50% of employment may be associated with cohesive gains, while in the others efficiency level is below 60% of the optimal. Cohesive problems are thus present in both the advanced economies (e.g. Germany) and in the catching-up countries.
Although 12 efficient countries were identified, in fact only a few of them create a real benchmark for other economies. The most important ones are Luxembourg that becomes a model for 11 other EU members and Ireland -for 10 of them. Additionally, practical solution to socioeconomic cohesion can be derived from Finland (that constitutes a benchmark for 6 countries) and Belgium (for 5). Even though they are fully efficient, Czech Republic, Greece, Croatia, Malta, and Slovakia, in fact, are not a benchmark for any other EU country.
Moreover, the analysis of an intensity of scale effects indicator (S) reveals that a scale of employment is favourable for socioeconomic cohesion. S indicator for 11 countries takes negative values and thus shows the existence of small scale inefficiency and only for 5 -positive values, additionally close to 0. As the complementary to employment per capita are: unemployment, economic inactivity or demographic features of society (pre-working or post-working age), the scale of employment is directly connected with participation in social contacts and availability of earnings as the main source of incomes for a wider group of society. Romania, Bulgaria, Spain, and Italy are those countries that unveil the strongest inefficiency of the small scale of employment as they suffer from the most serious problems of unemployment. Thus the cohesive problems connected with exclusion from labour market are found in the poorest economies of both the "new" and the "old" members of the EU.
Sectoral reallocation of labour forces appears to be important for efficiency in gaining socioeconomic cohesion. The research proves that modernization is favourable for cohesive goals as the highest average efficiency is typical for a service sector (kis and also lkis) and the efficiency is higher for modern manufacturing (hm) than for traditional one (lm). Moreover, the results do not support the claims about the importance of all kinds of knowledge: embodied (connected with advanced equipment) and disembodied (reflected in a form of human capital). The first one is engaged mainly in hm, while kis bases mainly on human capital. Comparison of these sectors' efficiency suggests that a more cohesive form of knowledge is definitely human capital.
The average efficiency of kis reaches 98% and most countries (21) are fully efficient when assessing results of employment in this sector for socioeconomic cohesion. Moreover, it is a typical pattern as the variation is less than 5%. Estonia is the least efficient country when considering kis employment, however, its efficiency losses are only 20%. Relatively weak results are also observed in Sweden, UK, Spain and Portugal, Denmark and Germany (that is nearly fully efficient). Among all these countries the inefficiencies are connected mainly with the relational aspect of employment in kis. The UK constitutes the only exception as it experiences the most serious distributional inefficiencies of kis. Ireland 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 0,00% 10 8 Greece 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 0,00% 0 Slovenia 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 0,00% 3 25 Slovakia 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 0,00% 0 26 Finland 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 0,00% 6 15,74% 26,25% 26,91% 4,56% 14,65% var. coeff. 18,34% 33,47% 35,42% 4,66% 16,10% *calculated basing on the mean scores for the 28EU countries Source: own calculations based on (Eurostat, http) .
The average efficiency of lkis is also at a high level of 91%. The coefficient of variation equals 16%, so the differences between countries are more serious. There are 15 benchmarks, however, the least performing economy (Bulgaria) achieves only 53% of optimal efficiency. Spain, Italy, and Romania are also in a group of laggards. The smallest losses are found in Lithuania, Estonia, and Denmark.
High-efficiency scores of services could be explained by the personality of service relations which is a typical characteristic of these activities. It can enhance the relational dimension of cohesion. Moreover, high heterogeneity of the service sector results in a possibility of employment for many groups of workers, specified by different level of human capital. The feature of inclusivity may equalize income distribution.
Losses in efficiency are more serious in manufacturing sectors, especially in lm. They affect even ¼ of employment inputs at average. Thus, engagement in manufacturing in comparison to service employment generally limits multidimensional social cohesion -increases income inequality and reduces satisfaction with personal contacts.
An average cohesive efficiency of hm is at 78% level. There is a strong differentiation between economies, as the coefficient of variation equals 33%. Optimal efficiency is a characteristic of 13 countries, while the least efficient is Estonia that gains only 16% of full efficiency. Germany and Bulgaria also achieve weak results and their efficiency losses exceed 70%. It is worth to stress that in these economies the most serious inefficiencies of hm employment are found in distributional dimension.
Finally, the poorest cohesive effects of employment are found in lm where the average efficiency reaches only 75% and goes along with strong differentiation between countries (35% variation). 12 countries are fully efficient. Bulgaria gains the weakest results (only about 19%) and then Estonia and Romania (30-40%).
As there are differences in efficiency of each sector some structural changes are favourable for socioeconomic cohesion. They are connected with employment shift from less into more efficient sectors, namely from manufacturing into services. This information can be derived from indicators of substitution -the detailed ones (calculated as the relation of efficiency scores in two sectors under comparison) and the synthetic one (z -calculated as a geometric mean of the detailed relations).
As the indicators basing on the average efficiency scores for the 28EU countries show there is a need for general substitution of 16% of labour forces. Detailed directions can be described as a movement from lm into kis and the level of employment in low-tech should achieve 78% of the current level. Another important movement is a shift from hm into kis (substitution: 0,8). Additionally, reallocation of employees from both kinds of manufacturing into lkis (substitution lm(lkis): 0,83 and hm(lkis): 0,86) would be desirable from the point of view of the cohesive goal. Moreover, there would be favourable that employment move from lkis into kis (substitution kis(lkis): 1,08) and finally from lm into hm (substitution hm(lm): 1,03).
Comparing the inefficient EU countries it is possible to point out economies in a need for the most serious employment shift. Estonia, Bulgaria, and Germany are such countries, while in the United Kingdom, Netherlands and France the substitution between sectors requires shifts in employment not higher than 10%.
It is worth to specify the optimal structure of employment considering its cohesive results. Even though it is unique for each country, some patterns are reflected by the most often appearing benchmarks: Luxembourg and Ireland. In the first, more than 60% of labour force is engaged in kis and nearly 1/3 in lkis, while hm employs only 1% and lm -4%. In Ireland as well kis dominate with 51% of employment and lkis follow with a little above 1/3 of employment. Although manufacturing engages a little more labour forces than in Luxembourg, hm appears to be the smallest sector with 6% of employment. Moreover, comparison of sectoral efficiency in both dimension of socioeconomic cohesion taken separately reveals some important information. As presented in Table 3 the average better results are achieved in distributional dimension, however, the differences are not high (77% and 71% of full efficiency). What's more important, the compound cohesiveness is specified by higher efficiency of employment than both aspects taken separately. This suggests that it is better to simultaneously support equality of income distribution and favourable social relationships than to focus attention only on a chosen dimension.
Sectors differ when comparing their efficiency in both aspects of cohesion. Although kis appears the most efficient in both fields they efficiency is close to 100% in income distribution and reaches only about 83% when considering social networks. Thus cohesiveness of kis is mainly due to its inclusive employment that allows gaining incomes by different groups of people. Lkis takes the second position in both cohesive aspects and their efficiency is similar (about 80% level). As the relational efficiency of both kinds of services is comparable it is possible to stress the positive role of human capital for distribution. Moreover, more favourable for personal relations is employment in hm, while in limiting income inequalities it is the least efficient sector. This observation suggests that advanced technology usage is generally less cohesive as brings economic benefits only for a limited group of people inducing income inequalities.
The best performing countries when considering satisfaction with social ties are Ireland, Cyprus, Luxembourg, Poland and Malta and Slovenia, however, the most important benchmark is constituted by Ireland. This results may be influenced by a traditional social construction in Ireland with strong roots in religion and national identity. Focusing on distributional aspects 7 countries reveal full efficiency (Belgium, Luxembourg, Slovakia, Croatia, Slovenia, Greece, and Cyprus), but Belgium and Luxembourg are the most often benchmarks. This observation suggests that equal distribution is achieved at a high level of national income and may be induced by redistribution and a state care affordable for the richest economies.
The poorest performers in subjective dimension are Bulgaria and Italy. In objective terms, the weakest results are found in Lithuania, Estonia, and Bulgaria. Thus it may be stressed that the Baltic countries experience social tensions connected with income inequality, however, they are also present in the poorest economies such as Bulgaria. Generally, less developed Bulgaria suffers also with a lack of satisfying social ties, but this problem can be observed in "the old" EU members like Italy as well. The unemployment problems may be connected with such results.
Summing up, it is worth to stress that the most cohesive results of employment in the EU countries are observed in services, especially in the knowledge-intensive services. Thus the modernization characterized by the tertiarisation trend seems to be favourable for socioeconomic cohesion. The results are consistent with research presented from the purely economic perspective (e.g. Margaritis et al., 2007; Maudos et al., 2000; Kosmalski, 2012) , where the most positive effects for GDP per capita level or aggregate productivity growth are attributed to tertiary sectors' employment. Nevertheless, the paper complements these findings with the social dimension trying to fulfil the identified research gap.
CONCLUSION
The main findings of the study support the view that modernization of a structure of employment is generally favourable for socioeconomic cohesion. Its directions connected with reallocation of the labour force from manufacturing into services and from less into more knowledge-intensive and high-technology based sectors, enhance cohesiveness in terms of more equal wealth distribution and satisfying personal relationships. Moreover, the results suggest that its more important to support the development of any kinds of services than to focus on high and medium-high technology manufacturing, at least when the expected goals are specified in terms of cohesion and are not limited to production objectives. Thus, the study contributes somehow to the discussion about reindustrialization, revealing support for the deindustrialization arguments.
Some other interesting findings are connected with different aspects of knowledge usage. While knowledge-intensive services base mainly on disembodied knowledge in a form of human capital and high and medium-high technology manufacturing takes advantage of mainly technical embodied knowledge, they reveal different cohesive results. Thus human capital may be perceived as a more cohesive form of knowledge than embodied technology.
The cohesive results of employment in service sectors are undoubtedly connected with the personality of service relations that is listed as a main classical feature of these activities. Additionally, the positive influence of employment in service sectors for the distributional dimension may be induced by the heterogeneity of the sector enabling to engage employees with a different level of human capital and thus revealing more inclusive character. The two dimensions of social cohesion are complementing each other as the multidimensional cohesive goals are at the average fulfiled with higher efficiency than taken separately. Thus, it may be stressed that to enhance cohesion, politics must be simultaneously focused on its many aspects. As important as objective results such as income distribution is the subjective perception of social relations in the economy such as satisfaction with social ties.
Nevertheless, it is important to focus the cohesive policy in the EU on new workplaces creation, especially in new sectoral growth poles that can mainly be found within the knowledge-intensive services. The condition to realise an aim of equal and harmonized society is to invest in human capital and engage it in production. It is especially a task in the post-crisis period when public funds on social needs are limited while the problems of long-term unemployment and economic inactivity may negatively influence an equal distribution, social inclusion, and personal relationships.
